OST scholars in geography and related social sciences have recognized that the locational structure of man's economic, political and cultural activities is not in a static state. Yet very little attempt has been made to conceptualize the manner by which the spatial arrangement of man's establishments change over time. This study seeks to provide at least a partial solution for meeting this need. ( 1 ) AN EVOLVING SETTLEMENT STRUCTURE. The geometric patterns of human settlement are linked by a framework of transport lines which, through time, have varied greatly in their capacities for volume and speed of traffic. If the speed of man's transport carriers were uniform throughout the world, if he could travel in any direction and over any type of terrain at a given speedneither faster nor slower-then it is possible that settlement patterns would exhibit some of the geometric regularity of the Christaller-Losch models. (2) In reality, however, the adoptions of transport innovations which alter the time and cost distances separating man's functional establishments have occurred neither simultaneously nor uniformly in all directions from all points on the earth. While such considerations shed doubt upon suggestions for static and formal patterns of spatial organization, it is not the intent of this effort to discredit the central place networks of Christaller and Losch; rather, the descriptive model proposed in this study seeks to characterize the dynamics of the settlementtransport complex. Thus spatial patterns will be viewed as phenomena evolving in a realm of time-space. In outlining a model for characterizing the dynamic state of settlements in time-space, an approach traditional to the physicist but
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RELATIONSHIPS OF POZNTS IN TIME-SPACE.
in many respects new to the geographer will be utilized. In modern physics and philosophy, distance is no longer considered a a universally valid parameter for describing the relationships between points, events or particles in space. For the physicist to describe such relationships, it is necessary that he view them in time-space and that he know their positions, their velocities and the directions in which they are moving. By velocity, he means the time-rate at which the distance between points, events or particles changes. (?)
Geographers, as physicists, have traditionally been concerned with the positions of points (places) in space and with the directions of movements between them. However, geographers have not employed the concept of "velocity" in studying spatial relationships. Yet it might be of value and not too far-fetched for the geographer to ask "at what 'velocities' are settlements approaching one another in time-space?"
A DYNAMIC MODEL OF THE SETTLEMENT STRUCTURE. The manner in which "velocity" through time-space is to be considered in a study of evolving settlement patterns demands clarification. Acknowledging the word o f the physicist, that time-space is the most valid parameter for measuring the relationships between two points, the changes in travel-times required between Edinburgh and London will be considered. These changes and the corresponding transportation innovations and improvements are illustrated in Figure 1 . (4) The trip from Edinburgh to London that took approximately four days or 5,760 minutes by stagecoach in 1776 can, assuming "normal" conditions, be made by a turboprop airplane in 180 minutes today (including land-travel from airport to center of town). This can be expressed in a form analogous to velocity by subtracting the re- 
---
A comparison of this 1850-1966 convergence rate (as "velocity" will be defined) with the one for the 17761966 period reveals the responsiveness of this measure to the introduction of transport innovations. Furthermore, this measure reduces distance to a concept that is relative to man's means of traversing space. Reference to this measure as a "time-space convergence rate" rather than as a "velocity" is preferred, Conceptually, the convergence rate is not a velocity-it is a time-rate change of time. It is, however, mathematically analogous to velocity as defined by the physicist, and it provides a tool for describing the changes in time-space relationships between settlements.
SOCIAL PHYSZCS. Models in social science which bear close resemblance to models and laws in physical science (is., Zipf's gravity model ( 5 ) or the "velocity" model developed in this study) are frequently referred to as products of social physics. It is generally conceded, however, that congruence of social science models with those of physical science should not be a goal of objective research. Both Lukermann and Berry (6) have acknowledged the pitfalls of such undertakings. Nonetheless, as Berry observes, the mere congruence of a social science model with one in the physical sciences should not discredit its value. Fortunately, the time-space convergence model proposed here is easily verifiable without reference to physics. This model provides a means of measuring a purely cultural conceptionman's frequently-referred-to "shrinking world."
THE PROFESSIONAL GEOGRAPHER

CHARACTERISTICS OF SETTLEMENT C O N -
VERGENCE. The geographical implications of a "shrinking world' are many and varied, and the time-space convergence model greatly facilitates the understanding of this change. But before one attempts to prognosticate the future time-spatial relationships of places, an understanding of the model's characteristics is essential.
As proposed, the convergence measure is a linear function of time. In reality, however, cities cannot continue to approach each other at a constant rate. Investigations have revealed that an asymptotic relationship exists in the convergence of places. (7) Thus, although settlements should continue to approach each other with the introduction of new transport innovations, they will most likely d o so at an ever decreasing rate. (Note line B on the semilogarithmic graph of Figure 2 ) . This notion has at least intuitive appeal because any change in transpon-speed between two points lessens the maximum possible time-space gain that can be attributed to any future increase in travel-speed. There is also a practical limit to the reduction of the time-space separation between places-it seems safe to assume that there will always remain some friction in the forms of traffic congestion and transfertime along with technical limitations that will prevent the instantaneous transfer of goods and passengers.
Whereas the convergence model portrays time-space relationships as continuous functions of time (line A in Figure 2) , it is more realistic to view settlement convergence as a non-continuous and step-like function of time (line C in Figure 2 ). For example, the opening of a new limited-access highway between two points is likely to result in a very abrupt change in their time-space relationships. Thus, the convergence rate is constantly changing and is marked by a series of recurrent accelerations and decelerations which correspond to improvements and deteriorations in transpartaccessibility. Although, for purposes of this paper, the author has not attempted to characterize convergence by means of differential or difference equations, it is realized that such procedures would give a more general validity to many of the views presented herein.
THE LATENT SIGNIFICANCE OF DISTANCE.
Aside from the asymptotic and step-like nature of settlement convergence, another peculiarity is the manner in which convergence is related to distance. Because this property is less apparent than those already indicated, it will be considered in detail.
Given a homogeneous transport line (one on which it is possible to travel at a given speed over its entire length), the convergence races between a settlement and each successive settlement along this line will change with distance. For example, in 1840 Flint and Saginaw, Michigan were both connected with Detroit by a stage coach line capable of traveling an estimated 4.5 miles per hour. (8) Today these same cities are joined by a limited-access highway over which automobiles can legally travel u p to 70 miles per hour. Yet because this improvement is stretched over a greater distance between Saginaw and Detroit (93 miles) than between Flint and Detroit (59 miles), Saginaw and Detroit have been approaching one another in time-space at the average rate of 9.9 minutes per year for the past 125 years as compared with only 6.4 minutes per year for Detroit and Flint. Since this property of convergence is not intuitively obvious, the hypothetical example in Figure 3 is intended to clarify it.
For the example in Figure 3 , it is assumed that a homogeneous transport system existed between settlements A through F in the year 1950 and that transport innovations by 1970 will also result in a homogeneous transport connection. The average speed between these settlements was 25 miles per hour in 1950 and will be 50 miles per hour in 1970. Thus, the absolute times for travel between any two of these places have in all cases been cut in half. Yet in spite of this, and in spite of the homogeneity of the transport routes, the convergence rate for place A with each successively more distant place is not the same-it increases with distance. Thus in this example settlements 50 miles apart are approaching each other five times as fast as those 10 miles apart. If the data in Figure 3 were plotted on a scatter diagram, it would be noted that the convergence rates are a linear function directly related to distance. Although transport innovations seldom lead to homogeneous route changes, it has been determined that an increase in transport-speed on a route connecting successive places will generally result in greater con- vergence rates for the more distant places than for the closer or intervening ones. Thus with every increase in the speed of travel, the significance of distance decreases more rapidly for the more distant points. On the whole it is expected that this declining significance of intervening space benefits the more distantly-spaced larger cities more than it benefits the smaller ones. For instance, with continued reductions in travel-time, people living relatively near Flint may find that with an additional small increment of time-expenditure they can continue on to Detroit, where the choice of commodities and the range of services are more varied than those in Flint. It is even possible that for certain functions Flint will no longer represent an intervening opportunity for some residents and commercial firms situated between Saginaw and Detroit. In general it can be stated that any transport improvement will tend to be of greatest advantage to the highest-ordered center that it connects. And the greater the difference in the hierarchical or functional order of centers joined by the transport improvement, the greater the likelihood that the highest-ordered center will continue its growth in dominance over an expanding tributary area. Thus it appears that the re. lationship of time-space convergence with distance for any given transport improvement is a factor which helps to augment the dominance of the higher-ordered centers in the central place structure. This conclusion, based on the study of the covariation of distance and the convergence rates, may have important implications for private and governmental planning agencies, for businessmen and for academicians interested in understanding the development and competitive status of central places. The Department of State, Office of the Geographer, has issued Geographic Report No. 13, "North America: Civil Divisions." It consists of an up-to-date statement, with maps, of the political divisions of the continent. For each division, a brief descriptive outline contains the name of the capital, the area of the unit, a list of minor civil divisions, and a few pertinent comments. Pamphlets of this type provide a very handy reference source for the geographer. Increased interest in the Middle East nations has led Denoyer-Geppert to bring out a new political map of that area, 44 x 64 inches, at a scale of 65 miles to the inch. Boundaries have been corrected to March, 1967 . The emphasis is so strongly political that the map will find favor among political scientists; the relatively small number of natural features of land relief shown here will make it less useful in most geography classrooms.
